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Abstract of JP2002054580 

PROBLEM TO BE SOLVED: To provide a 
rotary pump capable of reducing the load on a 
rotor and motor generated by a high viscosity 
of the coll in the case of low temperature, i.e., 
the rotary pump is to be started, and 



shortening the time required to raise the pump 
operation, without separately providing any 
heating means for heating the oil put fully in 
the pump casing. SOLUTION: The rotary 
pump is structured so that the rotor having a 
movable vane is installed rotatably inside a 
casing furnished with a suction hole and 
exhaust hole and one end of the movable vane 
abuts to the inner wall of the casing and 
rotates as following the rotation of the rotor, 
and thereby the fluid sucked into the casing 
from the suction hole is exhausted from the 
exhaust hole, wherein two pump working 
chambers are formed in such a way as put in 
communication to each other at least when the 
pump is to be started, one bounded by the 
movable vane, rotor and casing inner wall and 
the other bounded by the movable vane, rotor 
and casing inner wall. 
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(54) ROTARY PUMP 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rotary pump 
capable of reducing the load on a rotor and motor 
generated by a high viscosity of the coil in the case of 
low temperature, i.e., the rotary pump is to be started, 
and shortening the time required to raise the pump 
operation, without separately providing any heating 
means for heating the oil put fully in the pump casing. 
SOLUTION: The rotary pump is structured so that the 
rotor having a movable vane is installed rotatably inside 
a casing furnished with a suction hole and exhaust hole 
and one end of the movable vane abuts to the inner wall 
of the casing and rotates as following the rotation of the 
rotor, and thereby the fluid sucked into the casing from 
the suction hole is exhausted from the exhaust hole, 

wherein two pump working chambers are formed in such a way as put in communication to 
each other at least when the pump is to be started, one bounded by the movable vane, rotor 
and casing inner wall and the other bounded by the movable vane, rotor and casing inner 
wall. 
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precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By rotating the interior of casing equipped with inhalation opening and an exhaust port being 
equipped with Rota which has a movable vane pivotable, and the end side of a movable vane contacting 
the wall of said casing according to rotation of the Rota concerned In the rotary pump which inhales a 
fluid inside casing from said inhalation opening, and discharges the inhaled fluid concerned from said 
exhaust port The rotary pump with which it is divided with the wall of said movable vane and Rota, and 
casing, and the pump-action room of another side divided with a pump-action room and the wall of said 
movable vane and Rota, and casing is characterized by making a free passage possible mutually at the 
time of pump starting at least. 

[Claim 2] The vane object which has opening, respectively in the wall which faces one [ said ] pump- 
action room and the pump-action room of another side while a movable vane has a centrum inside, The 
wall of the internal centrum concerned is fitted in in the internal centrum of the vane object concerned, 
enabling free sliding. An inner plate equipped with the flow pore which makes said openings prepared in 
the wall which faces one pump-action room of a vane object, and the pump-action room of another side, 
respectively open for free passage, The elastic body which one near edge of the internal centrum of said 
vane object is equipped with, and turns said inner plate to the another side side of the internal centrum of 
a vane object, and energizes it, Prepare for the near edge of another side of the internal centrum of said 
vane object, and said inner plate is supported. It consists of inner-plate support made to turn and move 
said inner plate to one [ said ] interior centrum side of a vane object according to the rise of temperature. 
At least at the time of rotary-pump starting As arranged in the location which can open for free passage 
said openings prepared in the wall by which the flow pore of said inner plate faces one pump-action 
room of a vane object, and the pump-action room of another side, respectively The rotary pump 
according to claim 1 characterized by adjusting the force applied to said inner plate from said elastic 
body and said inner-plate support, respectively. 

[Claim 3] The inner-plate support which supports an inner plate is a rotary pump according to claim 2 
characterized by to prepare for the near edge of another side of the internal centrum of a vane object 
where it is tabular [ which was piled up and formed ], the edge which counters was supported at the near 
edge of said another side of the interior centrum of a vane object, respectively and the metal with which 
coefficient of thermal expansion differs is transformed in the shape of radii towards one [ said ] interior 
centrum side of a vane object. 

[Claim 4] The rotary pump according to claim 1 characterized by equipping said casing with the bypass 
which has an opening edge near the inhalation opening near the exhaust port of casing, and has the bulb 
which is in an open condition at the time of pump starting at least. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rotary pump which inhales fluids, such as a gas, a 

liquid, and a viscous liquid, and is discharged. 

[0002] 

[Description of the Prior Art] The rotary pump has been used often industrially in order to exhaust 
fluids, such as a gas, a liquid, and a viscous liquid. 

[0003] Hereafter, it is the rotary pump used from before, and the thing possessing the movable vane of 
two sheets is shown and explained to drawing 4 . 

[0004] This rotary pump has Rota 2 centering on a revolving shaft (un-illustrating) in the casing 1 
equipped with the inhalation opening 6 and an exhaust port 7, and the storing slot 3 of this Rota 2 is 
equipped with the movable vane 4. In the rotary pump of the drawing 4 illustration, the movable vane 4 
serves as a gestalt with which the movable vanes 4a and 4b of a pair were connected through the spring 

5. The point of each of said movable vane 4a and 4b is a smooth configuration as it corresponds to the 
configuration of casing 1 wall, and it is always forced on casing 1 wall with said spring 5. 

[0005] Moreover, it connects with the induction motor (motor) etc. (not shown), and by making the 
motor concerned drive, the revolving shaft (un-illustrating) of Rota 2 is interlocked with it, and also 
rotates Rota 2 in the **** 21 direction. 

[0006] To the contact section of the movable vane 4 at the time of Rota 2 rotation, and casing 1 wall, the 
interior of casing 1 is filled up with the oil 8, in order to raise lubricity and vacuum seal nature. 
[0007] If Rota 2 rotates in the **** 21 direction and movable vane 4a passes the inhalation opening 6, in 
casing 1, the pump-action rooms A and B which are the fields surrounded with the movable vanes 4a 
and 4b and the wall of Rota 2 and casing 1 will be formed. 

[0008] In order that the movable vanes 4a and 4b may continue rotation as it is, the volume of the pump- 
action room A increases and a pressure declines. In connection with this pressure drop, a fluid is inhaled 
from the inhalation opening 6. 

[0009] This pump-action room A seals the fluid inhaled from the inhalation opening 6 in this pump- 
action room A with an oil 8, and when movable vane 4b passes the inhalation opening 6, the volume 
serves as max. 

[0010] If rotation is continued further on the other hand, movable vane 4a passing the inhalation opening 

6, and being stored in Rota 2, the volume of the pump-action room A will decrease and an internal fluid 
will be compressed. Therefore, a fluid is extruded and discharged out of a pump outside casing 1 from 
an exhaust port 7. 

[001 1] By repeating such actuation and performing it, the inhalation opening 6 of a rotary pump can be 
made to be able to connect with a tight container, and the fluids in the tight container concerned (a gas, a 
liquid, viscous liquid, etc.) can be exhausted. 
[0012] 

[Problem(s) to be Solved by the Invention] In the conventional rotary pump, the oil needed to be 
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warmed before starting. When this has the low temperature of the oil with which it filled up in casing, 
viscosity is high and it is because the resistance to rotation of a movable vane also becomes high. 
[0013] Usually, Rota of a rotary pump is connected with the induction motor (motor), and turning effort 
is given to Rota by this. Therefore, the viscosity with the oil expensive [ when the resistance to rotation 
of a movable vane is high / the resistance at the time of rotation of Rota is also high, and ] since the load 
of a motor also becomes high in proportion to it at the time of starting caused [ of the movable vane and 
motor which were attached in Rota ] breakage. 

[0014] Moreover, the motor of current and the rotary pump marketed is equipped with the insurance 
device in which actuation is suspended, by the load more than predetermined, in order to prevent 
breakage of itself etc. However, if the temperature of the oil when also starting such a rotary pump is 
low, it is large, and said insurance device will operate immediately and the load concerning a motor will 
also suspend a pump. That is, when the temperature of an oil was low, there was a problem of it 
becoming impossible to start a pump. 

[0015] Consequently, there was a problem of taking a long time to have to establish a heating means for 
heating devices, such as a heater, separately in preparation for the rotary pump itself, and to start a rotary 
pump. 

[0016] this invention aims at reduction of the load concerning Rota and the motor which originate in the 
high viscosity of said oil of the time of low temperature, at i.e., the that a rotary pump is started time, 
without boiling specially the heating means which warms the oil with which it fills up in casing of a 
rotary pump, and establishing it, and aims at offering the rotary pump which can shorten the time 
amount which pump starting takes. 
[0017] 

[Means for Solving the Problem] In order that this invention may attain an above-mentioned technical 
problem, the interior of casing equipped with inhalation opening and an exhaust port is equipped with 
Rota which has a movable vane pivotable. By rotating the end side of a movable vane contacting the 
wall of said casing according to rotation of the Rota concerned In the rotary pump which inhales a fluid 
inside casing from said inhalation opening, and discharges the inhaled fluid concerned from said exhaust 
port The pump-action room currently steadily divided with the wall of said movable vane and Rota, and 
casing, The rotary pump with which the pump-action room of another side divided with the wall of said 
movable vane and Rota, and casing is characterized by making a free passage possible mutually at the 
time of pump starting at least is proposed. 

[0018] The pump-action room currently steadily divided with the wall of a movable vane, Rota, and 
casing by this (near pump-action room which the exhaust port has overlooked), Since it is open for free 
passage at the time of pump starting at least, the pump-action room (near pump-action room which the 
inlet has overlooked) of another side divided with the wall of a movable vane, Rota, and casing 
Resistance to rotation of the movable vane by the oil with clay temperature is low and expensive can be 
made small, and the load concerning Rota and a motor can be reduced. 

[0019] In order to offer the rotary pump of above this inventions, the movable vane adopted as the rotary 
pump of this invention can be constituted as follows. 

[0020] That is, a movable vane is the wall which faces one [ said ] pump-action room and the pump- 
action room of another side from the vane object which has opening, respectively while having a 
centrum inside. The inner plate equipped with the flow pore which makes openings prepared in the wall 
which faces one pump-action room of said vane object and the pump-action room of another side, 
respectively open for free passage in the internal centrum of this vane object is fitted in the wall of the 
internal centrum of a vane object free [ sliding ]. Moreover, one near edge of the internal centrum of a 
vane object is equipped with the inner-plate support to which the elastic body which turns said inner 
plate to the another side side of the internal centrum of a vane object, and energizes it supports said inner 
plate at the end of an another side side, turns said inner plate to one [ said ] interior centrum side of a 
vane object according to the rise of temperature, and it is made to move, respectively. 
[0021] And from said elastic body and said inner-plate support, the force applied to said inner plate, 
respectively is adjusted so that it may be arranged in the location which opens for free passage openings 
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prepared in the wall by which the location of the flow pore of said inner plate faces one pump-action 
room of said vane object, and the pump-action room of another side at least at the time of rotary-pump 
starting, respectively. 

[0022] By this, at least at the time of pump starting It is divided with the wall of a movable vane, Rota, 
and casing, and the fluid compressed in the pump-action room (near pump-action room which the 
exhaust port has overlooked) or an oil minds opening of said vane object, and the flow pore of an inner 
plate. Since it can flow to the pump-action room (near pump-action room which inhalation opening has 
overlooked) of another side divided with the wall of a movable vane, Rota, and casing Resistance to 
rotation of the movable vane by the oil with low temperature and high viscosity can be made small, and 
the load concerning Rota and a motor can be reduced. 

[0023] It is tabular [ which the inner-plate support which supports the aforementioned inner plate here 
piled up the metal with which coefficient of thermal expansion, such as bimetal, differs, and was 
formed ], and the edge which counters is supported at the near edge of said another side of the interior 
centrum of a vane object, respectively, and it can prepare for the near edge of another side of the internal 
centrum of a vane object in the condition of having deformed in the shape of radii towards one [ said ] 
interior centrum side of a vane object. 

[0024] If the temperature of an oil rises and the temperature of said inner-plate support also rises by this, 
the force which the configuration of said inner-plate support deforms and is applied to an inner plate 
from said inner-plate support will change, and an inner plate will move in the inside of the interior 
centrum of a vane object. So, at the time of pump starting, the location of the flow pore of said inner 
plate which existed in the location which opens for free passage openings prepared in the wall which 
faces one pump-action room of a vane object and the pump-action room of another side as mentioned 
above, respectively is also changed. 

[0025] In this way, if the temperature of an oil rises, the viscosity of an oil becomes low in connection 
with this and the resistance to rotation of a movable vane becomes small Inhalation of the fluid to the 
pump-action room (near pump-action room which inhalation opening has overlooked) of another side 
which the free passage of said openings is intercepted and is divided with the wall of a movable vane, 
Rota, and casing, It is divided with the wall of the movable vane and Rota of the inhaled fluid 
concerned, and casing, and predetermined actuation of a rotary pump called the discharge from a pump- 
action room (near pump-action room which the exhaust port has overlooked) Where the load concerning 
Rota and a motor is reduced, it will be started in the inside of a short time. 

[0026] Moreover, in order to offer the rotary pump of above this inventions, the bypass which has an 
opening edge near the inhalation opening near the exhaust port of casing, and has the bulb which is in an 
open condition at the time of pump starting at least can also make it the configuration with which casing 
is equipped. 

[0027] Also by such configuration, at least at the time of pump starting It is divided with the wall of a 
movable vane, Rota, and casing, and the fluid compressed in the pump-action room (near pump-action 
room which the exhaust port has overlooked) or an oil minds said bypass. Since it is efficiently 
transported to the pump-action room (near pump-action room which inhalation opening has overlooked) 
of another side divided with the wall of a movable vane, Rota, and casing Resistance to rotation of the 
movable vane by the oil with low temperature and high viscosity can be made small, and the load 
concerning Rota and a motor can be reduced. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is explained 
with reference to an accompanying drawing. 

[0029] As a gestalt of operation of the first of this invention, opening is prepared in the first and the 
second movable vane 4a and 4b, and the rotary pump with which the load which requires said opening 
for a motor by being in an open condition is reduced is shown in drawing 1 only at the time of a Start 
pump. In addition, except for the configuration and structure of a movable vane, the rotary pump of this 
invention of the drawing 1 illustration is the same as the conventional rotary pump, describes the same 
sign as the conventional rotary pump explained by drawing 4 to the same element substantially, and 
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omits explanation. 

[0030] Like drawing 2 (a), (b), and (c) illustration, while the movable vanes 4a and 4b have a centrum 
inside The pump-action room B currently steadily divided with the movable vanes 4a and 4b and the 
wall of Rota 2 and casing 1 (near pump-action room which the exhaust port 7 has overlooked) It consists 
of vane objects 20 which have two or more openings 13 and 13, respectively in the wall which faces the 
pump-action room (near pump-action room which the inhalation opening 6 has overlooked) A of another 
side divided with the movable vanes 4a and 4b and the wall of Rota 2 and casing 1 . 
[0031] In the internal centrum of the vane object 20, the opening 13 prepared in the wall which faces the 
pump-action rooms A and B of the vane object 20, respectively, and the inner plate 10 equipped with the 
flow pores 14 and 14 which make 13 comrades open for free passage are fitted in the internal centrum 
wall of the vane object 20 free [ sliding ]. 

[0032] An inner plate 10 is turned to the another side side (the inside of drawing 1 and drawing 2 (a), 
**** 22 direction) of the internal centrum of the vane object 20, and is energized in one near edge of the 
internal centrum of the vane object 20, for example, it is equipped with an elastic body 12 like a 
compression spring. 

[0033] Having the inner-plate support 1 1 made to move an inner plate 10 to the near edge of another 
side of the internal centrum of the vane object 20 towards one interior centrum side (the inside of 
drawing 1 and drawing 2 (b), **** 23 direction) of vane object 20 according to the rise of the 
temperature of an oil 8 on the other hand, the inner plate 10 is supported. 

[0034] As inner-plate support 1 1, it is tabular [ which piled up the metal with which coefficient of 
thermal expansion, such as bimetal, differs, for example, and was formed ], and like drawing 2 (a) and 
(b) illustration, the edge which counters is supported at the edge of the internal centrum of the vane 
object 20, respectively, and it can have it in the condition of having deformed in the shape of radii 
towards the another side side of the internal centrum of the vane object 20. 
[0035] In the movable vane adopted as the rotary pump of this invention The force in the 
aforementioned configuration in which an elastic body 12 pushes an inner plate 10 in the **** 22 
direction By relation with the force in which an inner plate 10 is supported in the **** 23 direction by 
the inner-plate support 1 1 at the time of starting of a rotary pump, i.e., when the temperature of an oil 8 
is low Like the drawing 2 (a) illustration, the flow pores 14 and 14 of an inner plate 10 are adjusted so 
that it may be arranged in the location which can open for free passage opening 13 and 13 comrades 
which are prepared in the wall which faces the pump-action rooms A and B of the vane object 20, 
respectively. 

[0036] Even if Rota 2 rotates in the **** 21 direction at the time of pump starting, at least then, the 
pump-action rooms A and B Since it is open for free passage through openings 13 and 13 and flow pores 
14 and 14, this is minded. Circulation of fluids, such as an oil 8 and a gas which existed in the pump- 
action rooms A and B, is attained, and the load applied to a motor through the movable vanes 4a and 4b 
and Rota 2 at the time of pump starting will be reduced. 

[0037] If a rotary pump is operated and the movable vanes 4a and 4b are rotated, since the movable 
vanes 4a and 4b touch casing 1 wall by the point, frictional heat will generate them in the contact section 
like the drawing 1 illustration. Moreover, in order that the movable vanes 4a and 4b may move in the 
inside of an oil 8, frictional heat occurs also on an oil 8, movable vane 4a, and 4b front face. The 
temperature of an oil 8 rises with this heat, and the movable vanes 4a and 4b and the temperature of 
Rota 2 also rise with the transfer heat from an oil 8. 

[0038] As mentioned above, since the inner-plate support 1 1 arranged in the movable vane 4 consists of 
bimetal, in connection with a temperature rise, it deforms into the condition of the drawing 2 (b) 
illustration in the shape of radii from the condition of the drawing 2 (a) illustration, and moves an inner 
plate 10 in the **** 23 direction, then ~ from the location where the location of the flow pore 14 
established in the inner plate 10 was shown in drawing 2 (a) - since - it moves to the location shown in 
drawing 2 (b), and is blockaded by the inner plate 10 between the openings 13 and 13 prepared in the 
wall which faces the pump-action rooms A and B of the vane object 20, respectively. 
[0039] Consequently, with the wall of the movable vanes 4a and 4b, Rota 2, and casing 1, the pump- 
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action rooms A and B are separated, a fluid is inhaled in casing 1 from the inhalation opening 6 with the 
rotation to the **** 21 direction of Rota 2, and the inhaled fluid concerned comes to be discharged out 
of a rotary pump outside casing 1 through an exhaust port 7. 

[0040] As mentioned above, when the temperature of an oil 8 rises and the movable vanes 4a and 4b and 
the temperature of Rota 2 also carry out a **** rise from an oil 8 at transfer heat with rotation of the 
movable vanes 4a and 4b at the time of starting Since an inner plate 10 moves in response to the force 
from the inner-plate support 1 1, the free passage through the openings 13 and 13 between the pump- 
action rooms A and B and flow pores 14 and 14 is intercepted and inhalation of the fluid by the rotary 
pump and discharge are started by this In order to reduce the load concerning the motor which gives 
Rota 2 and this turning effort, the time amount which starting of a pump takes can be shortened without 
the need of establishing separately the means which warms an oil 8. 

[0041] Next, the rotary pump equipped with the bypass is shown and explained to drawing 3 as a gestalt 
of operation of the second of this invention. In addition, except for having had the bypass 15, since the 
rotary pump of the gestalt of operation of the second of this invention currently illustrated by drawing 3 
is the same as the conventional rotary pump, it describes the same sign as the conventional rotary pump 
explained by drawing 4 to the same element substantially, and omits explanation. 
[0042] In the operation gestalt of the drawing 3 illustration, casing 1 is equipped with the bypass 15 
which has the opening edge near the inhalation opening 6 near the exhaust port 7 of casing 1 so that the 
pump-action room A (near pump-action room which the inhalation opening 6 has overlooked), and the 
pump-action room B (near pump-action room which the exhaust port 7 has overlooked) may be opened 
for free passage. 

[0043] With the rotation to the **** 21 direction of the movable vanes 4a and 4b, as for the pump- 
action room B currently formed in the exhaust port 7 side, the volume will decrease, and the fluid and 
oil 8 of the interior will be compressed. 

[0044] Here, the bypass 15 is equipped with the bulb 16 and it changes the bulb 16 concerned into the 
open condition at the time of pump starting at least. Then, if the volume of the pump-action room B 
decreases and the fluid and oil 8 of the interior are compressed as mentioned above, the fluid and oil 8 
which were compressed will be transported to the pump-action room A through a bypass 15. 
[0045] Therefore, the amount of the gas and oil 8 with which it was compressed in the pump-action 
room B formed in the exhaust port 7 side at the time of pump starting can be reduced, and resistance 
concerning the motor which gives the movable vanes 4a and 4b as a result Rota 2, and this turning effort 
can be reduced. 

[0046] The heat of compression occurs with rotation of the movable vanes 4a and 4b with compression 
of the pump-action room B which frictional heat occurred in casing 1 wall, movable vane 4a, and 4b 
point, or was formed at the exhaust port 7 side. An oil 8 can warm with these heat. If the temperature of 
an oil 8 rises, since the viscosity will also be reduced, where the load applied to a motor through the 
movable vanes 4a and 4b or Rota 2 is reduced, a pump can be changed into a steady operation condition. 

[0047] However, if a fluid and an oil 8 are transported to the pump-action room A from the pump-action 
room B through a bypass 15 at the time of steady operation, the engine performance which this pump 
discharges will fall remarkably. In order to prevent this, the bulb 16 with which the bypass 15 is 
equipped is closed when it becomes steady operation, and it is necessary to make it the configuration 
from which each pump-action room A and B is separated. 

[0048] Then, when it connects with the sensor which senses the temperature of an oil 8 or casing 1 and 
an oil 8 or casing 1 becomes predetermined temperature, as for a bulb 16, it is desirable to constitute so 
that it may consider that the pump became steady operation and may be closed down automatically. 
Moreover, it can also consider as the bulb 16 equipped with the timer so that the time of being operated 
steadily might be judged by the passage of time from the time of pump starting. 
[0049] As mentioned above, although the desirable operation gestalt of this invention was explained 
with reference to the accompanying drawing, about the configuration and structure of a rotary pump, it 
does not pass to what was roughly shown in extent which can understand this invention, but this 
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invention can be changed into various modes in the technical range grasped from the publication of a 
claim, without being limited to the gestalt of operation mentioned above. 

[0050] For example, although the compression spring 12 was adopted, if it is the elastic body which 
achieves the same operation and a function as an elastic body which is always energizing the inner plate 
10 in the **** 22 direction, various elastic bodies, such as rubber material, are employable. 
[0051] Moreover, although the plate which piled up the metal with which coefficient of thermal 
expansion, such as bimetal, differs as inner-plate support 1 1 made to move an inner plate lOinthe**** 
23 direction according to the rise of temperature, and was formed was adopted, other things are 
employable if the same operation and a function are achieved. 

[0052] In the second operation gestalt of this invention furthermore, both-ends opening of a bypass 15 In 
order to realize migration into [ out of the more efficient pump-action room B than that of the fluid 
accompanying the compression in the pump-action room B, or an oil 8 ] the pump-action room A 
Although it is desirable to connect near the inhalation opening 6 near the exhaust port 7, respectively 
The location to which both-ends opening of a bypass 15 is connected near the inhalation opening 6 near 
the exhaust port 7 of casing 1 If migration in other pump-action rooms A of the gas compressed from the 
inside of the pump-action room B formed in an exhaust port 7 side at the time of pump starting or an oil 
8 is realized efficiently, it will not be restricted to the location of the drawing 3 illustration. 
[0053] 

[Effect of the Invention] As explained above, according to the rotary pump of this invention, at least at 
the time of pump starting While is divided with the wall of a movable vane, Rota, and casing. From a 
near pump-action room By transporting the fluid (a gas, a liquid, viscous liquid) which exists in the 
pump-action interior of a room concerned, or the oil with which it fills up in caging to the near pump- 
action room of another side The resistance which starts a movable vane at the time of pump starting can 
be reduced without the need of attaching a heating means, the load of a movable vane, Rota, and a motor 
can be reduced in connection with this, and breakage etc. can be prevented. Moreover, a pump can be 
started, without operating the insurance device with which the motor was equipped. 
[0054] furthermore, when an oil can be warmed and the temperature of an oil rises, without being alike 
specially and having a heating means by making into the source of heating of an oil the heat generated 
by rotation of a movable vane, the rotational speed of a movable vane is high and can also already be 
immediately considered as steady operation. That is, compaction of the makeup time of a pump can be 
aimed at. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing explaining the outline configuration of the rotary pump of this invention. 
[Drawing 2] It is drawing explaining the outline configuration of the movable vane adopted as the rotary 
pump of this invention of the drawing 1 illustration (a). Sectional view explaining the condition of the 
movable vane at the time of pump starting, (b) The sectional view explaining the condition of the 
movable vane at the time of steady operation, (c) The top view explaining opening of a vane object. 
[Drawing 3] Drawing explaining the outline configuration of other rotary pumps of this invention. 
[Drawing 4] Drawing explaining the outline configuration of the conventional rotary pump. 
[Description of Notations] 

1 Casing 

2 Rota 

3 Storing Slot 

4a, 4b Movable vane 

5 Spring 

6 Inhalation Opening 

7 Exhaust Port 

8 Oil 

10 Inner Plate 

1 1 Inner-Plate Support 

12 Elastic Body 

13 Opening 

14 Flow Pore 
20 Vane Object 
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[Drawing 1] 




[Drawing 2] 
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